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Art Unit: 2823 

DETAILED ACTION 
Response to Arguments 

Applicant's arguments filed 3/28/2007 have been fully considered but they are 
not persuasive. 

Specifically the applicant's argue that Maegawa does not disclose the newly 
added limitation of forming a horizontal channel... "including at least two horizontal 
channel regions formed in spaced apart patterns, wherein the source and drain regions 
are formed in other patterns adjacent to sides of the spaced apart patterns." 

First, in regards to the two horizontal channel regions the Maegawa's Abstrat 
states "the control electrode forms a channel in each of two opposed surfaces of the 
channel member " Thus, two horizontal channel regions formed in spaced apart 
patterns. One on the top surface and one on the bottom surface. See marked-up figure 
15 below. It is also noted Figure 30 also depicts numerous spaced apart horizontal 
channels formed from multiple epitaxial layers stacked vertically. 

In regards to the source and drain regions are formed in other patterns adjacent 
to sides of the spaced apart patterns. This is shown in Figure 19B below which has 
also been marked-up for clarity. Figure 19B will also correspond to the lotions of the 
source/drains formed in the multiple layer and multiple channel device depicted in figure 
20. 
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FIG. 15 
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FIG. I9B FIG. I9B 




During patent examination, ttie pending claims must be "given their broadest 
reasonable interpretation consistent with the specification." In re Hyatt, 21 1 F.3d 1367, 
1372, 54 USPQ2d 1664, 1667 (Fed. Cir. 2000). While the claims of issued patents are 
interpreted in light of the specification, prosecution history, prior art and other claims, 
this is not the mode of claim interpretation to be applied during examination. During 
examination, the claims must be interpreted as broadly as their terms reasonably allow. 
In re American Academy of Science Tech Center, F.3d, 2004 WL 1067528 (Fed. Cir. 
May 13, i2004) (The USPTO uses a different standard for construing claims than that 
used by district courts; during examination the USPTO must give claims their broadest 
reasonable interpretation.) This means that the words of the claim must be given their 
plain meaning unless applicant has provided a clear definition in the specification. In re 
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Zletz, 893 F.2d 319, 321, 13 USPQ2d 1320, 1322 (Fed. Cir. 1989) >; Chef America, Inc. 
V. Lamb-Weston, Inc.. 358 F.3d 1371. 1372. 69 USPQ2d 1857 (Fed. Cir. 2004). 

Claim Rejections - 35 USC § 102 

(b) the invention was patented or described in a printed publication in this or. a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 12-19 and 30 are rejected under 35 U.S.C. 102(b) as being anticipated 
by IVIaegawa (US 5.583,362). 

Regarding ciaims 12 and 30, Maegawa discloses a method of forming a unit 
cell of a metal oxide semiconductor (MOS) transistor, comprising: 
forming a MOS transistor (Fig 15) on an integrated circuit substrate (Fig 15 -[1]). the 
MOS transistor having a source region, a drain region and a gate, the gate being 
between the source region and the drain region (Fig 15 & Col. 6 lines 53-57); and 

forming a horizontal channel between the source and drain regions, the 
horizontal channel including at least two horizontal channel regions formed in spaced 
apart patterns, wherein the source and drain regions are formed in other patterns 
adjacent to sides of the spaced apart patterns (Abstract & Fig 1 5 - layer 3 forms the 
channel member/region, the channel region has two horizontal channels the one at the 
top surface adjacent the top gate electrode and a second adjacent the bottom gate 
electrode - Also see above response to arguments). 
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FIG. 15 
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Regarding claim 13, Maegawa discloses the method of claim 12, wherein 
forming the at least two spaced apart horizontal channel region comprises: fonning an 
active region on the integrated circuit substrate; and forming at least one epitaxial 
pattem on the active region and spaced apart from the active region (Col. 5 lines 5-20). 



Regarding claims 14 & 15, Maegawa discloses the method of claim 13, wherein 
forming the at least one epitaxial pattern comprises forming first and second epitaxial 
patterns, the second epitaxial pattern being on the first epitaxial pattern and spaced 
apart from the first epitaxial pattern, the method further comprising: forming a mask 
pattern on the second epitaxial pattern (Col. 5 lines 5-20 & Col. 1 line 65 -> Col. 2 line 9 
- patterned by photolithography will inherently involve masks). 
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FIG. 30 




Regarding claim 16, Maegawa discloses the method of claim 12, wherein 
forming the source and drain regions comprises forming vertical source and drain 
regions, the vertical source region being on a first side of the horizontal channel region 
and the vertical drain region being on a second side of the horizontal channel region 
and spaced apart from the vertical source region (Fig 15 & Col. 6 lines 53-57). 



Regarding claim 17, Maegawa discloses the method of claim 16, further 
comprising: forming a gate pattern (Fig 30-[26]) on the horizontal channel (Fig 30-[3c]) 
and between the at least two spaced apart horizontal channel regions (Fig 30-[3c and 
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3d]); and forming a gate insulation layer (Fig 30-[5c and 5d])between the gate pattern 
and the at least two spaced apart horizontal channel regions. 

Regarding claim 18, Maegawa discloses the method of claim 17, further 
comprising: forming a source electrode electrically coupled to the vertical source region; 
forming a drain electrode electrically coupled to the vertical drain region (source and 
drain electrodes are required features of MOS transistor and inherently fomied, without 
source and drain electrodes electrically coupled to the source and drain regions the 
device will not function); and 

forming a first insulation pattern (Fig 15. ~ insulation layers [2] and/or [5] ) 
between the source and drain electrodes and the integrated circuit substrate and 
between the gate pattern and the integrated circuit substrate. 

Regarding claim 19, Maegawa discloses the method of claim 18. further 
comprising: forming a mask pattern on the horizontal channel, wherein the gate pattern 
extends between an upper channel region of the at least two spaced apart horizontal 
channel regions and the mask pattern (Col. 5 lines 5-20 & Col. 1 line 65 -> Col. 2 line 9 
- pattemed by photolithography will inherently involve masks).3 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the Invention is not identically disclosed or described as set 
forth In section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 20 -29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Maegawa (US 5,583,362) as applied in claim 19 above and in further view of Nakaiima 

(US 6,420.758). 

Regarding claim 20, Maegawa in view of Nakaiima discloses the method of 
claim 19, further comprising: forming a second insulation pattern (Fig. 15 - [5]) on the 
horizontal channel and the vertical source and drain regions (Fig. 15 - [3] - source and 
drain regions left and right of gate 6a), wherein the second insulation pattern defines a 
gate opening on the horizontal channel (Fig. 15 - circled by Examiner for clarity), 
wherein the gate pattern is provided in the gate opening and 




Maegawa does not explicitly disclose wherein the source and drain electrodes 
extend through the second insulation pattern and are connected to the vertical source 
drain regions. It is however notoriously well known extend the source and drain 
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electrodes through the insulation pattern to make electrical contact with the source and 
drain electrodes. An example of this is shown by Nakajima in Figure 2E below. The 
figure shows a commonly used method of connecting source and drain electrodes to the 
source and drain trough an insulating layer. 



FIG. 2E 




It would have been within the scope of one of ordinary skill in the art at the time 
of the invention to combine the teachings of Maegawa and Nakaiima to enable 
the source/drain electrode formation step of Maegawa to be performed according to the 
teachings of Nakaiima because one of ordinary skill in art at the time of the invention 
would have been motivated to look to alternative suitable methods of perfomriing the 
disclosed source/drain electrode formation step of Maegawa and art recognized 
suitability for an intended purpose has been recognized to be motivation to combine. 
MPEP 2144.07. 



Regarding claim 21, Maegawa in view of Nakaiima discloses the method of 
claim 20, further comprising: forming a third insulation pattern on the second insulation 
pattern and the gate pattern, wherein the source and drain electrodes extended through 
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the third insulation pattern ( Nakaiima . layer [116]) and the second insulation pattern and 
are connected to the vertical source and drain regions. 

Regarding claim 22, Maegawa in view of Nakajima discloses the method of 
claim 21 , wherein an upper surface of the first insulation pattern is higher relative to a 
lower surface of the gate pattern. (Maegawa. Fig. 1 5 first insulating layer [5] is above 
lower gate pattern [6b]) 

Regarding claim 23, Maegawa in view of Nakaiima discloses a method of 
fabricating a transistor comprising: 

forming a trench region on an integrated circuit substrate to define an active 
region ( Maegawa. Fig. 1A); 

forming a stacked structure including at least one set of first epitaxial patterns 
and second epitaxial patterns on the active region (Maegawa. Fig. 30); 

forming a first insulation pattem on a floor of the trench ( Maegawa. Fig. 1B);; 
growing a third epitaxial layer on sidewalls of at least one set of first and second 
epitaxial patterns( Maegawa. Fig. 1 A); 

forming a second insulation pattern on a surface of the integrated circuit 
substrate, the second insulation pattern defining a gate opening that exposes at least a 
portion of the third epitaxial layer (Figs 17A-B & 30); 
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removing the third epitaxial layer in the gate opening to expose the set of at least 
one first and second epitaxial patterns ( Maegawa, Figs 1 7A-B & 30); 

selectively etching the first epitaxial patterns of the set of at least one first and 
second epitaxial patterns to form a horizontal channel region having a plurality of 
spaced apart channel layers (Maegawa. Col. 5 lines 5-20 & Col. 1 line 65 Col. 2 line 

9); 

forming a gate oxide layer on a surface of channel layers (Maegawa, layer [5]); 

forming a gate pattern on the horizontal channel and in gap regions between the 
channel layers and the gate opening ( Maegawa, Figs 17A-B & 30); and 

forming source and drain electrodes penetrating the second insulation pattern to 
be connected to the third epitaxial layer (Nakaiima , Figure 2E), 



Regarding claim 24, Maegawa In view of Nakaiima discloses the method of 
claim 23, wherein forming the trench and a stacked structure further comprises: 
alternately stacking sets of first and second epitaxial layers on the integrated circuit 
substrate; and patterning the sets of the first and second epitaxial layers and the 
integrated circuit substrate to form a trench, and sets of the first and second epitaxial 



Application/Control Number: 10/797,463 



Page 12 



Art Unit: 2823 

patterns (Maegawa. Col. 5 lines 5-20 & Col. 1 line 65 ^ Col. 2 line 9 & Figs 17A-B & 
30). 

Regarding claim 25, Maegawa in view of Nakalima discloses the method of 
claim 23, wherein the first and third epitaxial layers comprise silicon and wherein the 
second epitaxial layer comprises silicon germanium. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to form the second epitaxial layer of silicon germanium, since it has 
been held to be within the general skill of a worker in the art to select a known material 
on the base of its suitability, for its intended use involves only ordinary skill in the art. In 
re Leshin . 125 USPQ 416. 



Regarding claim 26, Maeoawa in view of Nakalima discloses the method of 
claim 23, wherein an upper surface of the first insulation pattern is formed lower relative 
to the first epitaxial layer (Maegawa. Fig. 15 first insulating layer [5] is above lower gate 
pattern [6b]). 

Regarding claim 27, Maegawa in view of Nakaiima discloses the method of 
claim 23, wherein forming the second insulation pattern is preceded by: forming an etch 
stop layer conformally on a resultant structure including the third epitaxial layer 
(Maegawa. Figs 30 shows that the top epitaxial layer is patterned with out affecting the 
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insulating layer directly below it, therefore obviously indicating that the insulating layer is 
an etch stop), wherein forming the gate opening comprises sequentially patterning the 
second insulation pattern and the etch stop layer and wherein the source and drain 
electrodes penetrate the etch stop layer ( Nakajima . Figure 2E) to be connected to the 
third epitaxial layer (Maegawa. Col. 5 lines 5-20 & Col. 1 line 65 ^ Col. 2 line 9). 

Regarding claim 28, Maeaawa in view of Nakaiima discloses the method of 
claim 23, wherein forming the second insulation pattern is preceded by: implanting 
impurities in the first and second epitaxial layers to form channel doped layers; and 
implanting impurities into the third epitaxial layer to form source and drain regions 
( Maeaawa. Fig 1 5 & Col. 6 lines 53-57). 

Regarding ciaim 29. Maegawa in view of Nakaiima discloses the method of 
claim 23, wherein forming the stacking structure of the first and second epitaxial 
patterns further comprises fomning a mask pattern at the upper most layer, and wherein 
the first and second epitaxial patterns are altemately stacked (Maegawa. Col. 5 lines 5- 
20 & Col. 1 line 65 -> Col. 2 line 9 - photolithography is used to pattern the repeated 
layers shown in Figs 1 7A-B & 30, there for is obvious that the upper most layer will have 
a mask to form the pattern). 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jarrett J. Stark whose telephone number is (571) 272- 
6005. The examiner can normally be reached on Monday - Thursday 7:00AM - 
5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on (571 ) 272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infonnation about the PAIR system, see http://pair-dlrect.uspto.gov. Should 
you. have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Jarrett J Stark 
Examiner 
Art Unit 2823 



JJS 

May 21, 2007 
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